Comparison of in vitro assays of cellular toxicity in the human hepatic cell line HepG2.
Cytotoxicity testing allows determining whether a compound or extract contains significant quantities of biologically harmful chemicals. Cytotoxicity test methods are useful for screening because they serve to separate toxic from nontoxic materials, providing predictive evidence of compound safety. However, a wide range of assays measuring different aspects of cell death is available in the market, but it is difficult to determine which one(s) to use when evaluating a selection of compounds. The objective of this study was to compare different commercially available in vitro assays for cytotoxicity in HepG2 cells according to its sensitivity, reproducibility, simplicity, cost, and speed. The assays evaluated included Alamar Blue for the measurement of mitochondrial activity, ATPlite and ViaLight for the determination of cellular adenosine triphosphate (ATP), ToxiLight as an indicator of cellular necrosis, and Caspase-3 Fluorometric Assay, Apo-ONE Caspase-3/7 Homogeneous Assay, and Caspase-Glo for the determination of caspase-3/7 activity. All assays were performed using 4 compounds of previously reported cytotoxic activity: DMSO, butyric acid, carbonyl cyanide 4-(trifluoromethoxy)phenylhydrazone (FCCP), and camptothecine. Overall, it was concluded that the best way to evaluate the potential cytotoxicity of a compound is to employ a battery of assays that focus on different aspects of cell death. In this case, the focus has been on ATP levels, cell necrosis, and capsase-3/7 activation. Many other kits are commercially available in the market for these and other aspects of necrosis and/or apoptosis. However, the use of ViaLight Plus, ToxiLight, and Caspase-3 Fluorometric Assay resulted in the most useful combination when working with HepG2 cells.